EME Fundamentals 


... from basic physics to digi-modes... 
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How much power ?’? 
(Assume S/N = 0 dB, B = 100 Hz) 


144 4x6m = 21.0 15.4 900 
432 4x6m 25.0 10.5 290 
1296 3m 29.5 0-0 160 
2304 3m 34.5 3.1 60 
3456 2m 34.8 3.0 120 
9/60 2m 39.2 1.8 60 
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EMECalc by VK3UM 


https://www.vk5dj.com/doug.html 


Tx A [Home Station) Weel) 1296 


Rx BY, Diam Mesh Spacing H-' Sue Sensitivit FEcho Sh 
1296 MHz | 270.51 de 10K. 5 2500 Hz 5 3.00 rin ~ 10.00 mm = -146.35 dBm -12.93 dB 
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Tx 4 Output Powe Tranemicsion Loz: Power at Feed Moon ‘y 


ebU vatts | 23.968 dBvy 5 0.4 dB eU3 atts =| 23.08 dB 165,668 v4 EIRP 


Your last stu data record has been loaded. 


Ground Temperature 


RxTK 53.27K=0.73dB 4 J zy | TSys 84.84 K =1.11 dB 
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File Configurations View Mode Decode Save Tools Help 


vurc Hour Level Doppler Width N Q DF SNR dBerr 
164639 16.777500 43.06 2197 25.3 8 10 2 -15.6 0.5 « 
164645 16.779167 43.23 2196 25.3 & 10 2  -15.3 0.5 
164651 16.780834 43.00 2196 25.3 10 10 2 -15.3 0.5 
164657 16.782499 43.19 2195 25.3 11 10 2 -15.4 “5 
164703 16.784166 43.13 2194 25.3 12 10 1 -15.4 0.5 
164709 16.785833 43.09 2193 25.3 13 10 1 -15.3 0.5 
164715 16.787500 43.12 2192 25.3 14 10 1 -15.3 0.5 v 
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Testing your setup... 
W2ZQ: Sun Noise, 1296 MHz 


ee) 
T 


™S 


ul 


Relative Noise Power (linear) 
Oo 


os peak 


HPBW 5.1 deg 
il 
31 
3 
14.6 14.8 15 15.2 15.4 15.6 15.8 16 


UTC hour 


Relative Noise Power (linear) 
_ 
fon] 


U1 
T y r y y T r ; y r 


= 
wo 
| r r r 


Antenna Pattern 


17 
UTC (hours) 


Focus Adjustment 


Before: Y 


sun = 10 dB After: Y,,, = 12 dB 


software and Digi-Modes 
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@ WSIT-X v2.7.0-rc5 by K1T et al. - oO x 
| File Configurations View Mode Decode Save Tools Help 
Single-Period Decodes Average Decodes 
UIC dB DI Freq Message UIC dB ODT Freq Message 
1613 -19 2.8 1622 : W7GJ VE1JF -18 qo 
1613 -23 2.8 945 : W7GJ NOTB -15 qo 
1615 -19 2.8 1622 : W7GJ VE1JF -18 qo 
1615 -21 2.9 945 : W7GJ NOTB -15 qo 
1619 -14 2.8 1622 : W7GJ VE1JF -18 qo 
1621 -19 2.8 1620 : W7GJ VE1JF RRR qo 50 MHz EME 
1621 -24 2.8 697 : W7GJ N8JX EN73 qo 
1621 -20 2.8 1420 : W7GJ W1VD FN31 qo W7GJ t t H 
1637 -21 2.9 940 : W7GJ NOTB -15 qo es session 
1637 -22 2.8 1417 : W7GJ W1VD R-24 qo 
1639 -21 2.9 940 : W7GJ NOTB -15 qo 
1639 -24 2.8 1417 : W7GJ W1VD 73 qo 
1647 -27 2.9 692 : W7GJ N8JX EN73 qo 
1647 -21 2.9 938 : W7GJ NOTB 73 qo 
1655 -21 2.9 938 : W7GJ NOTB -24 qo 
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W7GJ works an EME pileup 


1613 -15 2.8 1622 : WG] VEI1LJF -18 
1613 -23 2.8 $45 : W7GJ NOTB -15 
1615 -19 2.8 1622 : WYGJ VE1JF -158 
1615 -21 2.9 845 : WYGJ NOTB -15 
16159 -14 2.8 1622 : W7GJ VE1JF -18 
1621 -19 2.8 1620 : W7GJ VE1JF RRR 
1621-24 2.8 687 : WiGJ N&JX ENTS 
16241 -20 2.8 1420 : WG] W1VD FNS1 
les? -21 2.9 8340 : WYGJ NOTB -15 
lest? -22 2.8 1417 : WYGJ W1VD R-24 
16359 -21 2.9 840 : WYGJ NOTB -15 
1639 -24 2.8 1417 : WYGJ WI1VD 73 
1647 -27 2.9 692 : WJ N&JX ENTS 
1647 -21 2.9 8338 : WYGJ NOTB 73 
1655 -21 2.9 8335 : WYGJ NOTB -24 
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Doppler tracking 


oO WSJT-X - Astronornical Data 


Doppler tracking 


() On DX Echo 
C) Call Dx 


C) None 


Sked frequency 
Rx: 1,296.065 O00 
Tx: 1,296.065 O00 


Press and hold the CTRL key to 
adjust the sked frequency 
manually with the rig's VFO dial or 
enter frequency directly into the 
band entry field on the main 
window. 
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@ WSIT-X v2.7.0-rc5 by KT etal. 
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Echo Mode: G3WDG, 10 GHz 


@ WSIT-X - jt65 v1.7.0-devel by KUT (|r |sz 
DWSIrK= 5" Aene.- [2 1200 1400 1600 
2016 May 29 Single-Period Decodes Average Decodes 
UTC: ee 40 utc N Level Sig DF Width Q uric dB ODT Freq Message 
UT .ULL ZS i9 oU.U £45 =—i.& 25.i Ste a 
Az: 149.8 04:01:35 20 60.2 -21.9 -1.8 22:1: 6 
: 04:01:41 21 60.0 -21.6 -1.8 21.6 6 
SelfDop: 04:01:47 22 60.2 -21.7 -1.8 21.3 6 
Width: 04:01:53 23 60.1 -21.9 -1.8 24.2 5 
: 04:01:59 24 60.4 -22.0 -1.8 25.1 5 
04:02:05 25 60.0 -21.9 -1.8 24-¢: <6 
04:02:23 26 60.1 -22.0 -1.8 22.8 5 
04:02:29 27 60.2 -21.8 2.6 22:4: 
04:02:35 28 60.1 -22.0 2.6 23.6 5 
04:02:41 29 60.4 -22.2 226 24.6 5 Do ler rate: 
04:02:47 30 60.1 -22.4 2.6 25.3 4 Dp . 
04:02:53 31 60.0 -22.5 2.6 26.7 4= fa 
04:02:59 32 60.3 -22.6 -1.8 7:3: 4 1 
04:03:05 33 60.1 -22.6 -1.8 27.5 4 ~7/0 Hz/min 
04:03:11 34 60.2 -22.8 -0.4 8.4 4+ 
< um b A 
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Single-pulse Echo, 10 GHz 


Ps @ WSIT-X - jt65 v1.7.0-devel_ by KUT fs) es 
WSJT-X - jt65 - Astro... | 53 
’ = 1200 1400 1600 
2016 May 29 Single-Period Decodes Average Decodes 
uTC: 04:12:15 uTc N Level Sig DF Width Q UTC dB ODT Freq Message 
— ve 04:10:53 1 59.7 -17.7 14.6 0.7 oO 
El: 24.1 
SelfDop: 12142 
Width: 136 
Delay: 250 
DxAz: 240.7 
DxEl1: Sts. 
DxDop: -LF22 
DxWid: 58 
Dec: =O 
SunAz: 56.1 
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10 GHz echo at libration minimum 


@ WSIT-X - jt65 - Wide Graph @ WSIT-X - jt65 V1.7.0-devel_ by KUT fo le 
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i vurc N Level Sig DF Width Q UTC aB DT Freq Message 
; 05:25:02 1 47.9 -5.5 557.0 0.7 O14 | oom eaRAr es 
0525 i 1000 @ 
05:25:05 2 48.3 -5.6 556.3 0.4 10 fae Be ae 
U i aUUU © 
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05:25:53 10 60.3 =7..3 0.0 2.7 108 ae =n E a 
05:25:59 11 59.9 -7.7 0.0 1.9 10 Raye ee 5 @ 
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ee ee eet Sere eran i ee me | 1000 @ 
05 Seas 16 60. =7.2 “6.4 1.9 10 Ee, ae . : 
Ss pete ess cas AlN! ae lees shah hints ors winds ir = = = . him | Se 0526 Tx 1 @ 
05:26:35 17 60.0 -7.2 -0.4 1.9 10 anne aa 5 
0526 Tx di @ 
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File View Mode Save Help 
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- ae Single-Period Decodes Average Decodes 
uTc Fi Fsked DT dB 65- Mi * 
a — = apes 1 # urc GB DT Freq Message UIC dB DIT Freq Message 
PA3HDG R-17 a z * | 
=: # 
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1 * 
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4 W3S5Z K3WM 73 1 #* 
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.4 1 # | — — 
| 5 1 # | Log QSO Stop Monitor Erase Clear Avg Decode Enable Tx Halt Tx Tune | Menus 
“2 - ; Tx even/ist S 
9 0 "] x ev a 
.3 PASHDG 14, 117.734 115.4 OM4XA 0 # 7 O 145.058 700 Tx 108 le > |nerate StdMsi| Next Now oe 
4 OM4XA S 15. 117.673 115.4 OKIDFC ... i o¥ = [~ - 
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80 r x enemas oO = 
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File View Mode Save Help Grid T. = 
Gric x Age 


ae Single-Period Decodes Average Decodes 
uTc Fi Fsked DT dB 65- M * 
a — = apes # uTc GB DT Freq Message UIC dB DIT Freq Message 
* | 
# 
* 
* 
4 SP3YDE OK1DFC # 
4 W3S5Z K3WM 73 #* 
8 W35Z UA! D # 
.4 # | — - 
| 5 + | Log QSO Stop Monitor Erase Clear Avg Decode Enable Tx Halt Tx Tune Iv] Menus 
“2 " ; Tx even/ist S 
9 0 0 x ev a 
3 PA3HDG 14, 117.734 115.4 OM4xA ) # oe oO 145.058 700 Tx 108 le > nerateStd Ms Next Now ~ 
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80 r x enemas oO = 
Fra |{ yoaam _|[_ knos Rx 1495 Hz [9] [Max Drift 50 [> YO2AMW22Q) OQ | x2 
Mm 1296.080 Erase | |_ Decode eo : : 
50 | bs = Az:50 7357km | Report -9 $ YO2LAM W2z9| © 1x3 
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[| # Wanted only [_] * CQ only Q5Qs: 


EME Digi-modes 


50 MHz: Q65-60A 

144 MHz: Q65-60B, JT65B 
222, 432 MHz: Q65-60B 

1296 MHz: Q65-60C Q65-30B 


2.3+ GHz (depends on Doppler spread) 
Q65-60C, -60D, -60E 


Programming Details 


User interface: C++ and Qt 
Number crunching: Fortran 


Core developers: K1JT, G3WJS (SK), 
K9AN, IV3NWV, DG2YCB, N9ADG, 
G3WDG 


Open source: GPLv3 license 
Version control with git: 


$ git clone https://git.code.sf.net/p/wsjt/wsjtx 


